Introduction
============

The prevention of diet-related diseases, such as coronary heart disease and obesity, is a key public health priority within Europe and internationally.[@ckr144-B1]^,^[@ckr144-B2] Their reduction requires a broad multi-pronged strategy. Nutrition labels are a potentially valuable tool in assisting consumers to make informed decisions about their food choice. Voluntary use of front-of-pack (FOP) labelling is relatively new and seeks to provide consumers with simplified 'at-a-glance' information to supplement that provided on back of pack (BOP) to help them make healthier choices. There are many types of FOP labels currently used in the EU and internationally that vary both in format and the type of information that they convey. These range from logos, such as the Dutch Choices logo, which provide summary information on the overall healthiness of a food, through to more detailed information on the amounts of individual nutrients contained in a specified portion size, which are supplemented with information such as percentage of guideline daily amount (GDA) and/or traffic light (TL) colour coding (red, amber and green). Many food manufacturers and retailers within Europe have taken up these various schemes and multiple schemes now co-exist within many countries and also within individual food retail chains. An audit assessing the penetration of nutrition information on food labels in five product categories in the EU-27 plus Turkey[@ckr144-B3] found on average, 85% of the products contained BOP nutrition information and 48% contained FOP nutrition information, with the lowest penetration in Turkey (24%) and the highest in the UK (82%). Discussions on a proposal for a new EU Food Information to Consumers Regulation are drawing to a close and while the nutrition declaration will become mandatory (BOP), provisions for FOP nutrition remain voluntary. Member states will also have the ability to recommend additional forms of expression for FOP labels subject to meeting certain criteria. There are a range of views and little consensus on the form that FOP labels should take.

There is an extensive and growing body of research on nutrition labels that has been recently reviewed.[@ckr144-B4; @ckr144-B5; @ckr144-B6] These reviews show that while there has been much work investigating consumer use and understanding of different types of nutrition labels and logos, most of this has focused on reported use and understanding with relatively little work examining how consumers actually use labels and process the information they contain in real-life contexts. Further, while a number of studies have examined consumer understanding of individual FOP labels,[@ckr144-B7; @ckr144-B8; @ckr144-B9; @ckr144-B10] these have all examined comprehension of a single label format and not when they are used in combination, for instance, to compare two products. None of the recent reviews[@ckr144-B4; @ckr144-B5; @ckr144-B6] identifies any research on the impact of multiple label formats on comprehension or use, but Campos *et al.* do note that barriers to consumer understanding need to be identified and addressed to promote appropriate label use. Given the number of different FOP schemes currently in use across Europe, there is a need to understand the consequences of multiple label formats in the market place on consumer use and comprehension and this is the policy relevant question addressed here.

The data presented came from a study commissioned by the UK Food Standards Agency in 2008. The study was conducted by TNS-BMRB in association with The Food, Consumer Behaviour and Health Research Centre, University of Surrey. The study addressed two initial research questions: how do consumers use FOP labels in real-life contexts (Stage 1) and how well do individual FOP schemes and their elements enable consumers to correctly interpret levels of key nutrients (Stage 2). A third stage was included to examine whether the co-existence of different FOP formats affects accurate interpretation by consumers, following a strong suggestion from early findings[@ckr144-B11]^,^[@ckr144-B12] that the co-existence of different FOP schemes in the market place caused problems for consumers. The full programme of research has been reported elsewhere.[@ckr144-B13]

Methods
=======

The qualitative work in Stage 3 of the overall study was designed to explore whether there are difficulties for shoppers when using the different FOP label formats currently in the UK market place (GDAs, TL colour coding and combinations of these) in making product comparisons and, if so, to uncover the sources of difficulty and their effects. Fifty in-depth interviews were conducted in which participants were presented with pairs of different FOP labels (for either breakfast cereals or ready meals) and asked to make a healthier choice. This task was used, as earlier development work had identified product comparison as a common use of FOP.[@ckr144-B14] A structured topic guide[@ckr144-B13] was used that focused on three areas that had emerged as salient: how people make comparisons when deciding which of two products is healthier, the decision-making process that they go through when making comparisons and what is important to people when making comparisons and decisions. Participants were asked 'Using the information on these two labels, which of these two products do you think is healthier?' for a pair of similar products labelled with different FOP labels. They were then asked to 'think aloud' about their decision-making processes, similar to the 'talk aloud' technique used by Higginson *et al.*,[@ckr144-B15]^,^[@ckr144-B16] enabling any difficulties to emerge and to be used as the starting point to discuss their nature and source.

Four different FOP labels were used to represent those used by the main supermarkets in the UK ([figure 1](#ckr144-F1){ref-type="fig"}): a %GDA only label; a TL only label; a label containing %GDA, TL and text; and a label with %GDA and non-TL colour, where colour is a design feature, rather than indicative of nutrient levels (as in TL schemes). This label was used to explore problems with the interpretation of colour, when it was not part of a TL format, as this was identified as a source of confusion in Stage 1 of the study.[@ckr144-B11] As many consumers shop in a variety of supermarkets purchasing a mixture of brand and supermarket own-brand products, they encounter the same or similar product categories with differing FOP formats. Therefore, shopping decisions may involve comparisons both across and within product categories using different FOP formats. The task presented to participants thus corresponds to a real-life purchasing decision when comparing two products. However, because packaging, claims, other labelling information and endorsements can influence purchasing decisions, the task involved comparison of label pairs in a test situation with no actual products presented. All other elements of packaging and presentation were absent as shown in [figure 1](#ckr144-F1){ref-type="fig"}, as the goal was to isolate and explore in more depth the difficulties described by consumers in the earlier 'real-life' research of Stage 1.[@ckr144-B11]^,^[@ckr144-B12] Participants were presented with four pairs from a series of 24 label pairs and asked to decide which label represented the healthier product. The label pairs included some where there was no obvious answer as to which was the healthier product (for instance where some nutrients were higher on one label, but others higher on the second) to explore participants' thought processes when the task was more complex. Label presentation was systematically rotated to maximize an even spread of presentations. Figure 1The array of labels used with the topic guide

Participants were purposively recruited to ensure a spread across geographical areas (Brighton, London, Nottingham and Swansea), users of the four main UK retailers (Sainsburys, Morrisons, Tesco and Asda), users and non-users of FOP labels, gender, age, household type, ethnicity and socio-economic status. Both users and non-users were included to allow examination of whether there is less confusion among label users and whether there were any specific issues that affected comprehension among non-users. While other studies have shown some degree of over-reporting of label use, this was explored further in the interview to ensure accuracy. There is no objective measure of familiarity, but again this was further examined in the interview. Participants were recruited using free find methods, with target quotas to find individuals who met the inclusion criteria. Free find recruitment entails quotas being set for recruiters who then find eligible participants in a particular area. The recruiters actively seek respondents rather than advertising for volunteers. This produces a purposive sample that reflects the diversity of the relevant population as is usual practice in qualitative research. Participants were screened using a short questionnaire to ensure a person\'s eligibility. Interviews were conducted in participants' homes January--February 2009 and lasted ∼1 h. Participants were given £25 for taking part.

All the interviews were audio recorded, transcribed and analysed using matrix mapping. The data were synthesized into a framework based on *a priori* and emerging themes; the matrix was used to search for themes, similarities and differences which were then mapped out for further examination. This structured approach allows identification and mapping of key themes and issues, as they occurred across individual accounts, and the development of typologies and explanations.

Results
=======

[Table 1](#ckr144-T1){ref-type="table"} shows the characteristics of the sample. Table 1Number of subjects by characteristics of the sample (26 label users, 24 non-label users)*n*Geographic location    Brighton12    London12    Nottingham12    Swansea14Main retailer used    Sainsburys12    Morrisons10    Tesco16    Asda12Age group (years)    16--3014    31--5014    51--6413    ≥658Household type    With children \<16 years at home19    Without children \<16 years at home15    Living as a couple9    Not living as a couple7Ethnicity    White30    Asian9    Black11Socio-economic status[^a^](#ckr144-TF1){ref-type="table-fn"}    AB7    C1/C224    DE19[^1]

The qualitative interviews revealed the nature of the decision-making process when judging the relative healthiness of products using different FOP labels, the nature of problems encountered and whether participants were likely to complete similar tasks in a real-life situation.

How decisions were made
-----------------------

Some information is common to all FOP labels, (i.e. weight of nutrient in grams) and some label types share common elements with other label types (i.e. text, TL or %GDA). The label containing text, TL and %GDA did not present problems for participants in making comparisons with either TL or %GDA labels, because they were able to use the common element to make the comparison. Participants were also able to make decisions on which product was healthier in some pairs simply by glancing at the FOP labels and, if unfamiliar with the scheme, they tended to resort to gram weights to make comparisons although some were unable to see this consistency. When asked how they were making the decision they were able to articulate clearly that the nutrient levels (weight in grams) were higher in one of the FOP labels, therefore they had chosen the other label as the healthier one. Participants also tended to 'home in' on one nutrient, such as salt, and then use the gram weights of this to make a decision. When participants were unfamiliar with any type of FOP scheme they were unsure where to start.

Participants experienced difficulties, however, in comparing some pairs of FOP label types, especially where there was no common element beyond the gram amount. For instance, when attempting to compare a label with TL colour but no %GDA (label 2) and with a label with %GDA but no TL colour (label 3): "It\'s like speaking different languages. I\'m trying to compare French with German with English -- why don\'t we just have everything in English, and then there\'s a direct comparison? But where we\'ve got different details, it\'s pretty confusing."

Further difficulties were encountered with complex comparisons where some nutrients were high on one label and other nutrients high on the other label. In these situations, where a correct answer was not immediately obvious, participants developed a strategy to inform their decision. Many participants had an internal dialogue about the relative healthiness of individual nutrients, e.g. whether it was better to have higher sugar and fat or higher salt and saturates. Some participants considered one or two particular nutrients that they needed to keep low, with the choice depending on their personal circumstances and health status. However, the most usual way of deciding was to choose one or two nutrients as proxies for 'healthiness' and make a decision on those alone: "I\'m looking at the fat and the salt. These are the two things I would look at a product for. I wouldn\'t be looking into saturates ... because I don\'t think it\'s all that important ... I suppose it hasn\'t registered that they\'re bad for you."

Participants indicated that while they were prepared to persevere with this relatively demanding decision-making process in an interview situation, while shopping they were unlikely to have done so and would have given up much sooner. It was not unusual for participants to comment that they would have become frustrated by the effort required. "To put it literally, it gives me a headache, and I just put it down. Perhaps I\'d just go for something I\'m used to ... that\'s what I\'d do.I would get annoyed ... because it should be easy."

Some participants said that they would have used other factors to make a decision, including attractiveness of the packaging or other labelling information, packaging health claims, nutrition claims, brand information or product familiarity.

Difficulties with specific label elements
-----------------------------------------

Some participants saw an advantage in being able to compare GDA percentages in %GDA labels and text, TL and %GDA labels, because the common %GDA element allowed them to understand whether the differences in the levels of nutrients were big enough to matter or not. However, it was more usual that participants did not understand %GDAs and looked to other elements of the labels to make comparisons. One common misunderstanding was that the figure of %GDA represented the proportion contained in the whole product rather than the proportion of the GDA contained in a serving. In the example below, the participant believed that half of the meal represented by the label consisted of salt: "Because 45% \[Salt on %GDA label\] ... that\'s, like, nearly half of the whole meal!"

Further complications arose because shoppers did not understand how information in gram weight could be shown to be 0% of GDA: "I can\'t grasp that one."

Different uses of colour on FOP schemes also caused difficulties; in particular, the non-TL colours on %GDA labels caused confusion when making comparisons with labels using TL colour. Some participants thought that the colours on %GDA labels (both the pastel colours used in nutrient-specific schemes and monochrome colours) provided an indication of the level of nutrients present in a product, in the same way that TL colours provide this information. These were usually participants who were familiar with, and often understood, the TL colour scheme. "I\'m confused with this one, as I said, red is for danger, but that\'s a cooler colour \[non-TL coloured %GDA label\], but yet it\'s got 68% ... in here \[TL label\] there is only 56%."

Some participants were uncomfortable working with any numerical information (gram weights or %GDA) and relied on TL colours and text (high, medium and low) elements when they were present. Of all the label elements, text alone caused participants no difficulties in understanding: "I do like the High and Medium \[Text labels\]... because for people like me that want to go on a quick easy shop, that you want it basically told to you, rather than you trying to work something else out."

Other factors causing difficulties
----------------------------------

Those with more confidence in their abilities to complete the tasks found the comparisons less daunting, although ultimately no less difficult. Familiarity with particular FOP label schemes did affect participants' confidence and willingness to engage with the various FOP labels. When participants tried to make comparisons between different label types there was often a 'pause' while they stopped trying to make the comparison and tried to work out what the differences between the labels were. This pause is of interest because it is the point where participants reported that they would be likely to give up trying in a real-life situation, abandoning the comparison due to frustration and falling back on other factors (e.g. other information on packaging). At this point, some people questioned why the labels were different, and why the food industry did not use a consistent labelling scheme. "I think it would be a lot easier if they were all just the same, 'cos I don\'t know why they\'d need to be different -- and you would maybe think "why has that got that on, and that one got that on -- why are they them colours, and they are their colours' -- if they all had \[label with %GDA and TL\], that would be really straightforward, you know what the colours are, you got the grams there if you want them, and the percentages, you can compare between."

Discussion
==========

These data reveal that making comparisons using multiple FOP label formats poses problems for consumers, particularly, when there is no interpretive element in common; participants coped better when there was a common element. The kinds of problems that participants encountered correspond to the problems uncovered by Mitchell *et al.*[@ckr144-B17] in their proposed model of consumer confusion. Firstly, consistency was wrongly assumed across different label formats and notably non-TL colour coding was assumed to signpost the level of a nutrient by those already familiar with the TL scheme. This suggests that people are transferring meaning from a scheme they are familiar with to other FOP schemes, and sometimes inappropriately. The second source of confusion arose when consistent elements were obscured (gram weight of nutrient) by other differences in label format. These problems meant that considerable perseverance was required by shoppers to make comparisons of product healthiness using different FOP labels and beyond the effort most are likely to commit in real life. The label containing text, %GDA and TL colour overcame many of the problems that participants encountered by providing consistency and also allowing participants to use those elements that they were already familiar with. There was no evidence that the inclusion of all elements caused participants problems in identifying the relevant information.

As noted earlier, there are no other equivalent studies that have included a comparative assessment of the understanding of different FOP label formats to contextualize these findings, although participants in a recent Citizens' Forum on FOP labelling conducted in the UK wanted a standardized scheme, feeling it would be more user-friendly and hence easier and more convenient to use.[@ckr144-B18] Similarly, Kelly *et al.*[@ckr144-B19] found that Australian respondents reported finding multiple FOP label formats confusing and overwhelmingly wanted a single scheme and Feunekes *et al.*[@ckr144-B11] also report that in their study conducted in Germany, UK, Italy and The Netherlands participants expect one labelling format across food products.

A limitation is that this study was conducted in a test situation and not during real-life shopping in a retail environment, but the task used corresponds to a common real-life shopping decision of product comparison. The exclusion of other product information, such as packaging and brand information, means that other factors that influence purchasing decisions were removed and that difficulties encountered by participants can be attributed the challenge of making a product comparison using different FOP formats. The data support the conclusion that making product comparisons using different label formats presents consumers with considerable challenges and also takes them longer. Feunekes *et al.*[@ckr144-B13] examined comprehension of single label types and found that the time taken to make an evaluation increases with the complexity of the FOP label. Other studies have also shown that time taken is one factor influencing label use.[@ckr144-B5]^,^[@ckr144-B8]

There are many other factors that influence label use and food choice, and price is particularly important to those on a low income.[@ckr144-B20] However, as Campos *et al.*[@ckr144-B6] note the relationship between use of nutrition labels and healthier diets is probably bi-directional with those whose diets are already healthier diets being more likely to use them, but also that appropriate labelling can promote healthier eating. Their review also shows that to maximize use and comprehension, particularly, among certain population groups (those who are older, of lower socio-economic status and from some ethnic minorities), it is vital to ensure that information on nutrition labels is both accessible and understandable. While these qualitative data were not analysed by socio-demographic difference, these groups were all found to have lower levels of comprehension in the main stage survey[@ckr144-B13] indicating the importance of minimizing any possible sources of misunderstanding and confusion such as that caused by multiple formats. The findings of this study thus indicate that, if FOP labels are to achieve their potential in both informing food choice and encouraging healthy eating, they should be standardized to one format.
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Key pointsThis is the first study that has comprehensively examined how people actually use different FOP labels to make comparisons and judgements about the healthiness of food products using different label formats.Lack of standardization in FOP labels, for instance, in the use of colour across schemes, causes confusion and can lead to incorrect inferences being made.Making comparisons across label formats was frustrating and time-consuming deterring usage in a real-life situation.Label usage and impact in promoting healthy food choices may be enhanced by achieving greater consistency in the FOP format.
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[^1]: a: Socio-economic status is a household-based proxy measure of social class based on the normal occupation of the chief income earner in the household categorized as---AB: professional, managerial and technical; C1: skilled non-manual; C2: skilled manual; D: partly skilled and unskilled; E: dependent on state and casual workers
